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Method for determining heart rate 



Disclosed is a system, apparatus and method for the detection of vital signs, whose novelty 
is the method for determining heart rate. 

Basic to the system of the present invention is an array of at least two pressure-sensitive 
frS^cSSTsensors") located under the patient's body, supportmg rts weight 
sZm^^a SsnL of aU sensors results in a combined signal corresponding to vertical 
m~t?:f r^^^^^^ mainly -piratory movement, a^ to ^^^^^^ 
"noise", mainly the product of a vibrating floor. We wiU call this sum of signals i ne 
Vertical Signal". 

circulation and movements of body limbs. 

We will call this difference of signals "The Horizontal Signal . 

SriS sTgnal when measured along the body axis. The detenmnaoon of the Axial 
Signal is a cnicial first step for heart rate detemunauon. 

When the maior Dosition of the patient is stationary (as with adult people in a hospital bed, 

at the foot side. The combined signals of the two groups will be deducted from each otner 
to determine the Axial Signal. 

When the patient is expected to change the body axis' ^'^^'"^^^"l^j'^^Zil 
net in a cradle the best solution will consist an array of at least 3 sensors Since the Doay 
SsVnS^thedeductionwiUbemadebymathematicallydetennimngthe 

Z?m™ of signal within each pair of sensors. This maxnnal diffe^nce is the 

Axial Signal. 

The second step is by using the peeks of the Axial Signal to determine heart rate. 

Best solution will be achieved by filtering, normalizing and comparmg Vertical and Axial 
^ Jaf ° Th?r Jll enable an accurate heart rate and respiration rate determination, while 
reiectinff limb movements and mutual artifacts. . . . 

Hher nS Snab in order to determine heart rate should be done using high-pass filter 
whSSu^y is least twice the monitored patient's typical heart frequency _ 
"oZaJ^^To tSled efforts known to detennine heart rate using high-pass filter whose 
frequency is lower than the heart rate). 
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Using low-pass fUter whose frequency is at least 6 times the typical heart rate will help to 
reduce noise. 

The best way to build the system is combining the new heart-rate determining technology, 
with the existing respiratory monitoring technology: 

See drawing no 1- 

A sensor pad (1) consisting two solid boards, between them an ^ay of 4 pressure sensitive 

element (sensors) (3). Thl pad is located under the mattress of the pa^em^ 

A cable comiects all 4 sensors to the control and processing unit (^^^^l^^, ... 

rate is used to trigger an alarm system, which is an integral part of the CPU. 
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